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Gifts  for  a  King 

FRANKINCENSE.  Myrrh.  Twenty  centuries  have  passed  since  tiiese 
things  were  brought  by  kings  as  gifts  for  the  infant  King  they 
came  to  worship.  And  throughout  those  twenty  centuries  frankin- 
cense and  myrrh  have  retained  a  fascination  and  a  beauty  and  mys- 
tery redolent  of  that  first  Christmas.  But  what  are  these  things  that 
they  would  be  chosen  as  gifts  for  the  Christ  child?  What  signifi- 
cance could  they  have  held?  Where  did  they  come  from?  How 
were  they  used? 

At  the  beginning  of  the  Christian  era,  those  three  Magi  could 
scarcely  have  chosen  gifts  more  universally  valued,  or  more  ap- 
propriate for  their  purpose.  Frankincense  and  myrrh  are  fragrant 
gum-resins  which  come  from  trees  of  the  same  names.  They  are  na- 
tive to  only  two  parts  of  the  world:  southern  Arabia  and  northern 
Somaliland — probably  due  to  the  unique  combination  of  moisture, 
temperature,  and  soil  conditions  found  there. 

The  myrrh  tree  has  a  thick  central  trunk — too  thick,  it  seems,  for 
its  four  to  15  foot  height.  The  frankincense  is  a  shrub-like  tree  that 
lacks  a  central  trunk  and  grows  no  taller  than  about  nine  feet.  The 
gum-resin  from  both  trees  is  tapped  by  cutting  and  peeling  the 
bark  in  several  places.  The  resin  slowly  exudes  and,  in  time,  hard- 
ens into  lumps  or  "tears."  It  was  these  hardened  tears  which,  two 
millennia  ago,  were  two  of  the  most  sought-after  treasures  in  the 
world. 

Frankincense  was  used  as  an  incense,  frequently  in  religious 
services,  but  also  in  people's  homes.  Balls  of  this  resin  were  found 
in  the  tomb  of  King  Tutankhamen,  probably  intended  for  use  in 
the  afterlife.  Frankincense  was  used  as  a  sacrifice  to  propitiate 
Greek  and  Roman  gods.  It  was  made  into  cosmetics  and  perfumes, 
and  was  widely  used  as  a  medicine  for  many  ailments:  to  stop 
bleeding,  to  heal  wounds,  as  an  antidote  for  poisons;  for  bruises, 
ulcerations,  and  paralyzed  limbs. 

Myrrh  was  also  used  as  an  incense,  but  less  commonly  than  was 
frankincense.  More  important  was  myrrh's  use  in  cosmetics  and 
perfumes,  and  as  an  ingredient  of  a  fragrant  annointing  oil.  Like 
frankincense,  myrrh  was  widely  used  in  medicine.  And  perhaps 
most  significantly,  myrrh  was  used  in  embalming.  Only  the  very 
wealthy  and  members  of  royalty  were  embalmed ;  hence,  myrrh  was 
a  gift  associated  with  kings. 

Taken  together,  the  uses  of  these  two  resins  made  these  products 
of  mideastern  farmers  a  treasure.  The  agricultural  workers  who 
planted,  cultivated  and  tapped  the  trees  and  collected  the  tears  were 
the  first  links  in  many  chains  of  camel  caravans  and  fleets  of  an- 
cient ships.  These  links  of  farmers,  camels  and  ships  connected  the 
cities  of  the  ancient  world. 

When  we  give  our  Christmas  gifts  this  year,  we  do  so  as  a 
vestige.  It  began  with  agricultural  workers  in  Arabia,  and  with  the 
Magi  who  gave  the  very  first. — R.W.D. 


ANIMAL  GENETICS 

7  Cattle  egg  factories 
CROPS 

16     Firming  up  the  freestone 
ENGINEERING 

15  Potato  bins  need  ventilation 
ENVIRONMENT 

10     Strip  mining  and  the  environment 
INDEX  1978 

16  Alphabetical  index  for  1978 
INSECTS 

6     Controlling  grasshopper  plagues 
NUTRITION 

8  Foods  from  grass 
PLANT  SCIENCE 

3     Natural  enemies  for  skeletonweed 

9  Herbicide  curbs  yellow  nutsedge 
15     New  sunflower  pest 

Editor:  Hoivard  G.  Hass 
Assistant  Editor:  Robert  W.  Deimel 

Contributors  to  this  issue : 
Robert  A.  Barclay,  Robert  C.  Bjork, 
F.  William  Brouard,  Bennett  D.  Carriere, 
J.  Paul  Dean,  Peggy  L.  Goodin,  Martha 
C.  Guilford,  G.  Ben  Hardin,  Stephen  C. 
Miller,  Dennis  H.  Senft,  Lynn  C.  Yarris 


COVER:  Spoils  of  strip  mining  in  some 
western  states  have  challenged  SEA  re- 
searchers to  develop  specialized  land 
reclamation  techniques.  At  a  strip  mine 
in  Wyoming,  huge  earth  movers  build  a 
topsoil  hillock.  After  coal  has  been  re- 
moved, the  overburden  and  topsoil  will  be 
returned  to  their  original  contours,  and 
the  ground  replanted  (0878X938-7). 
Story  begins  on  page  10. 
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Natural  Enemies  Sought 
for  Skeletonweed 


Stem  height  is  one  of  the  criteria  used 
in  measuring  the  effectiveness  of  certain 
biocontrol  organisms  against  skeleton- 
weed.  Dr.  Andres  and  biological  labora- 
tory technician  Sally  Levinson  record 
the  heights  of  skeletonweed  plants  that 
have  been  exposed  to  rust,  insects,  and 
mites.  Reduced  growth  rates  can  demon- 
strate significant  damage  to  the  plants 
(0678X760-7). 


NATURAL  enemies  of  skeletonweed, 
also  known  as  rush  skeletonweed, 
a  serious  threat  to  grainlands  in  west- 
ern North  America,  are  under  study  by 
SEA  in  a  biological  control  effort  to 
reduce  the  spread  of  this  pest. 

Skeletonweed — Chondrilla  juncea 
L. — infests  parts  of  Idaho,  Washington, 
Oregon,  and  California.  The  Idaho  and 
California  infestations  are  said  to  be 
from  350,000  to  400,000  acres  (140,- 


000  to  160,000  hectares)  in  each  state. 

For  years  following  the  first  appear- 
ance of  skeletonweed,  California  was 
spending  $100,000  a  year  on  detection 
and  efforts  toward  eradication.  Unable 
to  eradicate  the  plant,  the  State  is  now 
seeking  a  control  and  containment  situ- 
ation, including  biological  control.  That 
is  also  SEA's  goal. 

"  Australia,  where  the  weed  has  a 
stronger  foothold  than  in  the  United 
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States,  loses  millions  of  dollars  each 
year  to  the  pest.  The  weed  robs  grain- 
lands  of  moisture  and  nutrients  and,  in 
the  fall,  hampers  mechanical  harvesting 
equipment  with  its  tough  foliage. 

"Down  under,"  a  natural  enemy  con- 
trol program,  was  begun  about  1970 
with  some  success — "savings"  have 
been  estimated  to  be  about  $42  mil- 
lion since  then.  Of  a  total  possible  an- 
nual loss  in  that  country  from  skeleton- 
weed  of  $29  million,  it  has  been  said 
that  some  $26  million  can  be  saved 
each  year  when  the  natural  enemies  and 
the  plant  gain  equilibrium.  Many 
Australian  wheat  fields,  out  of  produc- 
tion because  of  the  weed,  were  back 
into  production  within  2  or  3  years 
after  the  control  program  started. 

The  organisms  being  studied  in  the 
United  States  are  a  gall  midge,  a  gall 
mite,  and  a  plant  pathogen — a  rust — 
all  specific  to  skeletonweed. 

All  three  organisms  have  been 
researched  in  depth  both  in  this  country 
and  in  Australia  to  make  certain  that  the 
only  "host"  attacked  is  skeletonweed. 
In  fact,  the  gall  mite  and  the  pathogen 
are  so  specific  that  scientists  must 
search  for  those  that  attack  the  particu- 
lar varieties  of  skeletonweed  growing 
in  the  United  States. 

SEA  has  released  both  the  midge 
and  the  mite  to  the  State  of  California 
Biological  Control  Project.  Cooperative 
releases  of  both  natural  enemies  were 
made  in  Placer  County — the  midge  in 
the  fall  of  1975  and  the  mite  in  the  fall 
of  1976.  Both  are  established  and 
spreading,  but  low  moisture  conditions 
in  1977  have  limited  buildup. 

First  releases  of  skeletonweed  rust 
were  made  also  in  the  fall  of  1976  in 
five  spots  near  Loomis  in  Placer 
County.  It's  about  the  same  story  there. 
No  natural  buildup  accrued  because  of 
low  moisture  conditions. 

When  weather  conditions  return  to 
normal,  however,  scientists  believe  the 
insects  and  rust  will  "take  off"  like  they 
did  in  Australia  where  control  became 
evident  after  only  1  year. 

Dr.  Lloyd  A.  Andres,  entomologist  at 


Three  kinds  of  damage  to  skeletonweedc 
are  brought  about  by  three  kinds  of 
natural  enemies:  pathogen,  insect,  and 
mite.  Far  left,  a  rust  called  Puccinia 
chondrillina  spreads  over  a  skeleton- 
weed  stem  (0678X761-30A).  Below  left, 
midge  galls  rest  inside  the  stem 
(0678X761-16A),  and  at  left  is  the 
cancer-like  deformity  of  flower  and 
stem  tissue  caused  by  the  feeding  and 
development  of  gall  mites  (0678X760- 
33).  Intense  and  timely  attacks  by  these 
natural  enemies  to  skeletonweed  can 
greatly  reduce  stem  height,  seed  pro- 
duction, and  general  plant  vigor. 


SEA's  Biological  Control  of  Weeds 
Laboratory,  Albany,  Calif.,  got  the 
midge — Cystiphora  schmidti  (Rubsa- 
aemen) — from  Australia,  originally 
imported  to  that  country  from  Greece. 
The  midge,  a  flyer,  lays  eggs  on  stems 
and  leaves  of  skeletonweed  under  the 
surface.  The  eggs  develop  into  larvae 
and  the  larvae  cause  small  reddish 
galls  to  form  on  the  plant.  The  galls  sap 
much  of  the  plant's  energy,  causing 
stunting  and  reduced  seed  production. 
Emerging  adults  can  travel  several 
miles  to  lay  eggs  on  surrounding 
skeletonweed. 

Dr.  Andres  obtained  the  mite — Ace- 
via  chondrillae  (G.  Canestrini) — from 
Vieste,  Italy.  The  microscopic-sized 
mites  form  galls,  sometimes  as  large  as 
golf  balls,  on  the  growing  tips  of  the 
plant,  and  transfer  from  one  skeleton- 
weed  plant  to  the  next  by  being  blown 
by  the  wind  much  like  pollen. 

Rust  research  is  being  done  by  Dr. 
Robert  G.  Emge,  plant  pathologist  at 


SEA's  Plant  Disease  Research  Labora- 
tory, Frederick,  Md. 

"If  biological  control  of  this  weed  is 
successful  in  California,  the  threat  of 
this  pest  spreading  to  other  states  will 
be  reduced  as  well,"  Dr.  Andres  says. 

Meantime,  SEA  scientists  are  looking 
for  other  natural  enemies  of  the  weed 
in  its  native  habitat  that  ranges  from 
southern  Russia  to  north  Africa  and 
from  France  and  Portugal  to  Turkey 
and  Iran. 

The  plant  was  first  seen  in  this  coun- 
try in  the  East  in  1870  and  is  sparsely 
distributed  there  even  today.  There,  it 
is  not  considered  a  pest.  Skeletonweed 
was  first  seen  in  Idaho  and  California 
in  the  1900's  and  was  probably  intro- 
duced with  orchard  and  vineyard  root- 
stocks. 

Dr.  Lloyd  A.  Andres  is  with  the  Bio- 
logical Control  of  Weeds  Laboratory, 
University  of  California,  Gill  Tract, 
1050  San  Pablo  Avenue,  Albany,  CA 
94706.— /.P.Z). 
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Controlling  Grasshopper 

Plagues 


IN  THE  wake  of  world-wide  grass- 
hopper plagues  this  past  summer, 
SEA  researchers  at  the  Rangeland  In- 
sect Laboratory,  Bozeman,  Mont.,  have 
stepped  up  their  search  for  safe,  eco- 
nomical and  quick  grasshopper  control 
methods.  Two  approaches  to  this  prob- 
lem look  promising. 

Both  approaches  spring  from  origi- 
nal work  done  by  the  researchers  on 
Nosema  locustae,  a  deadly  natural  dis- 
ease of  grasshoppers  and  crickets 
(AGR.  RES.,  January  1976,  p.  5).  The 


researchers  have  already  controlled 
several  severe  grasshopper  and  cricket 
outbreaks  by  spraying  Nosema  locustae 
spores  on  wheat  bran,  and  then  drop- 
ping the  wheat  bran  into  the  infested 
area. 

The  insects  eat  the  infected  bran,  con- 
tract the  disease,  and  die.  Other  hop- 
pers or  crickets  eat  the  cadavers  of  their 
comrades,  contract  the  disease  and  also 
die.  The  disease  affects  only  grasshop- 
pers and  mormon  crickets  and  poses  no 
threat  to  people,  plants  or  animals.  Un- 


fortunately, Nosema  locustae  needs 
about  2  weeks  to  take  effect.  A  speedier 
control  method  is  needed. 

There  are  two  other  grasshopper 
pathogens,  similar  to  Nosema  locustae, 
but  which  work  faster — Nosema  acri- 
dophagus  and  Nosema  cuneatum.  The 
problem  in  developing  these  two  path- 
ogens as  control  methods  has  been  find- 
ing a  way  to  mass  produce  their  spores 
in  sufficient  quantities  for  field  testing. 

Nosema  locustae  spores  are  produced 
in  laboratory-reared  grasshoppers  — 
one  infected  grasshopper  will  provide 
enough  spores  to  treat  two  acres  of  in- 
fested land.  But  Nosema  acridophagus 
and  cuneatum  kill  infected  grasshop- 
pers too  quickly  for  enough  spores  to 
be  produced. 

Led  by  SEA  entomologists  John  E. 
Henry  and  Jerome  A.  Onsager,  the  re- 
search team  at  Bozeman  has  found  that 
the  corn  earworm — a  notorious  pest  in 
its  own  right— can  serve  under  labora- 
tory conditions  as  an  alternative  host 
for  the  other  two  Nosema  pathogens 
and  produce  more  than  enough  disease 
spores  for  field  testing. 

Corn  earworms  are  cheaper  and 
easier  to  rear  in  a  laboratory  than 
grasshoppers  and  disease  spores  mul- 
tiply faster  in  earworms.  Corn  ear- 
worms  are  inoculated  at  4-  to  6-day-old 
larvae.  The  larvae  are  starved  for  a 
24-hour  period  to  upset  their  metabo- 
lism so  that  when  they  do  eat,  every- 
thing consumed  will  be  absorbed. 

A  drop  of  distilled  water  containing 
10^  to  10^  disease  spores  is  fed  to  the 
larvae  and  they  are  then  starved  in  a 
second  24-hour  period  so  that  nothing 
interferes  with  their  contracting  the 
disease.  At  the  end  of  this  second  star- 
vation period,  the  corn  earworms  are 
placed  in  individual  growth  chambers. 
The  spores  multioly  in  the  larvae  until 
the  disease  kills  the  host — usually  2  to 
3  weeks  later. 

Corn  earworms  can  only  be  infected 
under  laboratory  conditions  and  only 
with  Nosema  acridophagus  and  cun- 
eatum, not  locustae.  Right  now,  the 
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process  of  inoculating  earworms  is 
time  consuming  and  inefl&cient.  The  re- 
search team  is  working  to  correct  this. 

Until  the  two  "hotter"  Nosema  path- 
ogens are  field-tested  and  developed, 
Nosema  locustae  remains  our  best  bio- 
logical weapon  against  grasshopper 
plagues.  The  Rangeland  Insect  Labora- 
tory team  has  found  that  the  time  re- 
quired to  bring  an  outbreak  under  con- 
trol can  be  considerably  hastened  by 
using  Nosema  locustae  in  combination 
with  a  small  amount  of  pesticide. 

The  pesticides  used  most  extensively 
today  to  control  grasshoppers  are  mala- 
thion  and  carbaryl.  By  using  these 
pesticides  with  Nosema  locustae,  nor- 
mal doseages  of  the  chemical  insecti- 
cides could  be  reduced  by  98  percent, 
and  chemical  treatment  costs  could  be 
cut  by  70  percent. 

Malathion  or  carbaryl-treated  bran 
is  added  to  some  of  the  Nosema  locus- 
iae-treated  bran  and  all  of  it  is  then  air 
dropped  over  an  infested  area.  Grass- 
hoppers eating  the  chemical-treated 
bran  die  instantly  and  the  infestation 
is  immediately  reduced.  The  Nosema 
locustae-treated  bran  then  keeps  the  in- 
sect populations  under  control. 

Combined  use  of  Nosema  locustae 
and  malathion  or  carbaryl  provides 
both  short-term  and  long-term  control 
of  grasshonpers.  The  insecticides  are 
applied  only  to  a  portion  of  the  treated 
wheat  bran  and  are  therefore  more 
selective  than  treatments  applied  as  a 
general  broadcast  application. 

The  idea  behind  all  of  the  control 
methods  being  studied  by  the  SEA  re- 
searchers is  to  reduce  rangeland  grass- 
hopper populations  to  levels  the  en- 
vironment can  tolerate.  When  hopper 
populations  become  too  dense  the  in- 
sects migrate  and  cause  great  damage 
to  crops. 

Dr.  John  E.  Henry  and  Dr.  Jerome 
A.  Onsager  and  the  rest  of  this  SEA 
research  team  are  located  at  the  Range- 
land  Insect  Laboratory,  Montana  State 
University,  South  11th  Avenue,  Boze- 
man,  MT  59717.— L.C.F. 


Catde  Egg 


Cows  THAT  serve  as  egg  fac- 
tories, producing  eggs  des- 
tined to  be  transferred  as  embryos 
to  other  cows,  are  not  the  fantasy 
creatures  of  an  Aldous  Huxley; 
they  exist  today  and  SEA  research- 
ers are  working  to  give  them  a 
prominent  role  in  the  beef  industry. 

The  demand  for  beef  is  great. 
Beef  cattle  are  the  single  largest 
income-producing  commodity  in 
the  United  States — last  year  gen- 
erating over  $27  billion  in  income 
compared  with  the  less  than  $6 
billion  generated  by  wheat.  The 
demand  continues  to  climb;  how- 
ever, cattle  numbers  are  falling. 

One  of  the  major  problems  in 
increasing  cattle  numbers  is  the 
inability  of  most  beef  cows  to  pro- 
duce more  than  one  egg  (hence,  no 
more  than  one  possible  calf)  a 
year.  Experimental  hormone  treat- 
ments are  being  used  to  stimulate 
greater  egg  production,  but  the  re- 
sponse of  cows  to  such  stimulants 
is  unpredictable. 

With  hormonal  aid,  some  cows 
can  produce  a  great  number  of 
eggs,  though  production  of  more 
than  2  or  3  eggs  usually  results  in 
mass  embryonic  death  and  loss  of 
pregnancy.  SEA  researchers  at  the 
Livestock  and  Range  Research 
Station,  Miles  City,  Mont.,  in  co- 
operation with  the  University  of 
Wisconsin,  seem  well  on  their  way 
to  solving  this  dilemma. 

The  researchers  are  developing 
a  non-surgical  technique  where  an 
egg  can  be  transferred  from  the 
uterus  of  one  cow  into  the  uterus 
of  another,  li  the  technique  is  per- 
fected, select  cows  that  respond  well 


Factories 


to  hormone  treatments  could  serve 
as  ovum  banks,  creating  eggs  with 
highly  desirable  genetic  traits, 
much  as  select  bulls  serve  as  sperm 
banks.  Cows  of  lesser  value  could 
then  be  recipients  for  highly  select 
eggs  fertilized  with  semen  from 
genetically  superior  bulls. 

The  technique  behind  the  em- 
bryo transfer  requires  patience  and 
care  to  execute  but  is  not  complex. 
An  egg  is  removed  from  the  repro- 
ductive tract  of  a  donor  cow  8  days 
after  estrus.  Earlier  than  that,  the 
egg  is  too  difficult  to  obtain  and 
later  it  is  too  fragile  to  be  moved. 

The  egg  is  removed  by  placing  a 
sterile  fluid  into  the  donor  cow's 
uterus.  The  egg  floats  in  the  fluid 
which  is  aspirated  out  of  the  uterus. 
The  egg  is  examined  microscopic- 
ally to  determine  if  it  is  normal.  It 
then  is  placed  in  an  inseminating 
straw  and  deposited  in  the  recipient 
cow  just  as  sperm  might  be. 

Embryo  transfers  won't  have  the 
impact  on  the  industry  that  storing 
frozen  semen  will — a  good  donor 
cow  might  produce  over  100  calves 
in  her  lifetime  while  thousands  of 
off'spring  could  potentially  be  ob- 
tained from  a  single  donor  bull. 
But  embryo  transfers  will  make 
multiple  calf-producing  cows  out  of 
selected  animals  and  the  calves  that 
are  produced  should  be  good  ones, 

SEA  researchers  on  this  project 
are  animal  physiologists  Dr.  Rob- 
ert A.  Bellows,  Dr.  Robert  E.  Short, 
and  Dr.  Robert  B.  Staigmiller.  All 
are  located  at  the  Livestock  and 
Range  Research  Station,  Route  1, 
Box  3,  Miles  City,  MT  59301.— 
L.C.Y. 
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Grasses  as  food  and  feed,  a  natural  re- 
newable protein  source.  Grasses  have 
always  been  thought  to  be  a  source  of 
feed  for  animals.  The  use  of  grasses  as 
food  for  humans  adds  a  new  dimension 
to  the  solution  of  world  food  problems 
(PN-U71). 


leaf  Protein, 
(^oncentiate 
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Feed  Meat 
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High  Protein  Foods  From  Grass 


PAKISTANI  scientists  have  recently 
developed  high  protein  foods  from 
a  grass  extract,  called  leaf  protein  con- 
centrate ( LPC ) . 

SEA  research  chemist  John  J.  Evans, 
Athens,  Ga.,  is  the  cooperating  scien- 
tist for  this  Public  Law  480  project. 
"Twenty  species  of  grasses  of  common 
interest  to  the  United  States  and  Pakis- 


tan were  studied  for  their  yield,  content 
and  extractability  of  protein.  The  Pak- 
istani work  supplements  current  SEA 
laboratory  tests  at  Athens  to  develop 
high  protein  poultry  feeds  using  south- 
ern forages  such  as  Coastal  bermuda- 
grass,"  says  Dr.  Evans. 

The  Pakistanis  used  the  following 
procedure  for  extracting  protein  from 


the  grasses:  first,  pulping  and  pressing 
the  leaves  to  obtain  a  juice  concentrate 
which  was  steamed  at  80°  C.  ( 176°  F.) . 
A  coagulated  LPC  and  a  liquid  filtrate 
were  extracted  from  the  juice.  The  LPC, 
which  consisted  of  protein,  lipids,  car- 
bohydrates, minerals,  vitamins,  and 
provitamins  was  used  for  both  feed  and 
food. 
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The  filtrate,  or  liquid  left  after  co- 
agulation of  LPC,  was  nutritionally  rich 
enough  for  the  propagation  of  micro- 
bial foods  such  as  yeast  and  mush- 
rooms. 

The  residue  left  after  extraction  of 
the  juice  filtrate  contained  protein, 
fiber,  lipids,  lipid  soluble  vitamins,  and 
carbohydrates  and  was  found  suitable 
for  ruminant  feed. 

Two  examples  of  traditional  Paki- 
stani foods  which  were  fortified  are  a 
bread  and  potato  sandwich,  and  Chut- 
ney (a  popular  far  eastern  sauce) .  The 
sandwich,  which  contains  bread,  boiled 
potatoes,  butter,  cumin  seeds,  salt, 
chilies,  and  pepper  was  fortified  with 
seven  grams  of  LPC,  creating  a  protein 
increase  of  51.3  percent. 

By  adding  15  grams  of  LPC  to  100 
grams  of  Chutney — a  sauce  made  with 
mint,  coriander,  onions,  pomegranate 
seeds,  and  red  chilies  —  the  scientists 
were  able  to  increase  its  protein  con- 
tent by  70.2  percent.  The  Pakistanis 
showed  that  LPC  incorporated  in  their 
native  dishes  does  not  affect  taste,  tex- 
ture, or  flavor. 

"Unfortunately,"  Dr.  Evans  says, 
"LPC  is  green  in  color,  and  this  may 
result  in  a  slight  discoloration  of  some 
food  products  which  would  not  be  es- 
thetically  acceptable  in  most  Western 
countries.  On  the  other  hand,  this  is 
not  a  problem  in  the  East  where  many 
food  delicacies  are  green. 

"However,"  he  says,  "the  Pakistani 
work  has  provided  SEA  researchers 
with  needed  information  on  the  prepa- 
ration, composition,  and  use  of  leaf 
protein  concentrates.  If  SEA  scientists 
can  economically  develop  a  white,  edi- 
ble protein  concentrate  from  grass,  we 
will  have  an  important  new  source  of 
protein  for  food  fortification." 

This  project  was  conducted  under  the 
direction  of  Dr.  Farrukh  Hassan  Shah 
at  the  Pakistan  Council  of  Scientific 
and  Industrial  Research  Laboratories, 
Lahore,  Pakistan.  Dr.  John  J.  Evans 
is  with  the  Field  Crops  Research  Labo- 
ratory, Russell  Research  Center,  P.O. 
Box  5677,  Athens,  GA  30604.— M.C.C. 
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Yellow  Nutsedge  Curbed 
by  Preplant  Herbicide 

CORN  losses  caused  by  yellow  nutsedge  can  be  prevented  by  work- 
ing one  herbicide  into  the  soil  before  planting.  But  at  least  two 
assaults  against  the  weed  are  needed  each  year  for  2  or  3  years  to  re- 
duce populations  of  nutsedge  tubers  in  the  soil. 

These  findings  came  from  a  joint  study  by  the  Science  and  Educa- 
tion Administration  and  the  University  of  Illinois  at  Urbana  on  a  silty 
clay  loam  soil  that  had  been  heavily  infested  with  yellow  nutsedge  for 
several  years. 

Yellow  nutsedge  abounds  on  more  than  2  million  acres  (800,000 
hectares)  of  the  American  Midwest  and  is  one  of  the  world's  most 
serious  weeds  infesting  cultivated  lands.  It  produces  seeds  but  propo- 
gates  mainly  from  tubers,  basal  bulbs  and  a  complex  of  underground 
stems,  called  rhizomes.  During  the  winter  the  bulbs  and  rhizomes  die, 
but  the  tubers  survive  to  produce  shoots  during  the  subsequent  grow- 
ing seasons. 

SEA  plant  physiologist  Edward  W.  Stoller  and  his  colleages  found 
that  yield  reductions  vary  greatly  from  year  to  year,  but  on  the  aver- 
age each  100  nutsedge  plants  per  square  meter  cut  com  yields  by 
about  8  percent.  Corn  yields  on  some  of  the  plots  used  in  a  3-year 
study  were  reduced  by  as  much  as  50  percent.  Even  greater  losses  can 
occur  on  lighter  soils  where  there  is  less  moisture  for  corn  and  weeds, 
the  agricultural  research  scientist  says. 

If  yellow  nutsedge  is  not  controlled  at  planting  time,  applying  herbi- 
cides later  or  cultivating  will  not  prevent  a  yield  reduction,  Dr.  Stoller 
says.  He  bases  this  statement  on  two  additional  3-year  studies  that  the 
federal  and  state  teams  conducted. 

In  those  studies  the  scientist  compared  12  combinations  of  weed 
control  measures  and  6  single  measures  with  no  weed  control.  The 
control  measures  included  the  use  of  various  herbicides,  cultivation, 
and  hand  weeding.  Corn  on  hand-weeded  plots  produced  yields  that 
were  no  higher  than  yields  on  some  of  the  plots  where  at  least  one  con- 
trol measure  was  herbicide  that  had  been  worked  into  the  soil  before 
planting. 

Dr.  Stoller  says  the  research  also  shows  that  season-long  control 
measures  must  be  obtained  at  least  2  years  to  reduce  tuber  numbers 
significantly.  At  the  end  of  the  first  year,  for  example,  the  researchers 
found  that  the  number  of  tubers  in  hand-weeded  plots  did  not  differ 
greatly  from  most  of  the  tuber  populations  where  up  to  three  control 
measures  were  used.  At  the  end  of  the  third  year,  however,  hand- 
weeded  plots  had  20  tubers  per  square  meter  in  contrast  to  400  tubers 
where  cultivation  was  the  only  control  measure. 

Participating  in  the  study  with  Dr.  Stoller  were  SEA  agronomist 
Dr.  Loyd  M.  Wax  and  University  of  Illinois  agronomist  Dr.  Fred  W. 
Slife. 

Dr.  Edward  W.  StoUer's  address  is  USDA-SEA,  Room  215  Daven- 
port Hall,  University  of  Illinois,  Urbana,  IL  61801. — G.B.H. 
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strip  Mining  Without  H 


STRIP  mining  need  not  mean  ecologi- 
cal disaster  to  the  environment. 
With  proper  reclamation  efforts,  strip 
mined  land  can  be  restored  and  pos- 
sibly even  be  improved. 

Coal  is  currently  being  looked  upon 
to  play  a  more  important  role  in  mak- 
ing this  country  less  dependent  on 
foreign  sources  of  energ)\  According 
to  the  U.S.  Bureau  of  Mines  U.S.  coal 
deposits  contain  over  21/2  times  as  much 
energy  as  is  available  from  the  entire 
world's  known  oil  supply. 

Of  the  estimated  137  billion  tons  of 
strippable  coal,  over  69  percent  of  it 
lies  in  the  western  States  and  in  Alaska, 
according  to  the  latest  estimates  by  the 
U.S.  Geological  Survey.  Most  western 
coal  is  low  in  sulfur  and  lies  horizon- 


Above:  At  the  Energy  Fuels  Mine  near  Steamboat  Springs,  Colo.,  SEA  range 
scientist  William  McGinnies  and  graduate  research  assistant  Paula  Nicholas 
evaluate  mid-summer  growth  of  several  grass  species  planted  on  reclaimed  land 
(0778X905-18A). 
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ming  the  Environment 


tally  in  seams  up  to  100  feet  thick,  and 
extending  over  areas  as  large  as  6  by 
100  miles  (9.6  by  160  kilometers ) . 

Unlike  coal  in  the  East,  much  of  the 
western  coal  lies  relatively  close  to  the 
surface,  making  strip  mining  the  most 
economical  method  for  removal. 

A  modern  strip  mining  operation 
first  involves  removing  and  storing  top- 
soil  and  subsoil.  The  rest  of  the  over- 
burden I  earth  and  rock  above  the  coal  i 
is  removed  and  placed  in  spoil  piles. 
After  coal  has  been  removed,  the  spoil 
is  returned  and  graded  to  the  premined 
contour.  Subsoil  and  topsoil  are 
placed  over  it.  Fertilizing,  reseeding 
and  replanting  is  the  last  step. 

This  sounds  simple,  but  many  com- 
plex factors  affect  the  success  of  recla- 


mation efforts,  such  as  climatic  condi- 
tions, soil  tvpe,  water  movement  within 
the  soil  and  subsoil,  and  seeding  meth- 
ods and  rates.  Additional  complications 
arise  because  all  these  factors  can  vary 
tremendously  from  one  mine  site  to 
another,  even  if  they  are  only  a  few 
miles  apart. 

Through  numerous  joint  research 
projects  between  LSDA"s  SEA,  Soil 
Conservation  Sen  ice,  and  Forest  Serv- 
ice, the  U.S.  Department  of  the  Interior, 
State  Universities,  the  Environmental 
Protection  Agency,  and  the  mining  in- 
dustry, many  problems  associated  with 
reclamation  are  being  solved. 

Water  quality  and  quantity  can  be 
major  limiting  factors  for  productivity 
of  any  land  area.  These  factors  become 


extremely  important  when  land  is  dis- 
turbed because  little  is  kno^vn  about 
effects  of  strip  mining  on  the  hydrology 
of  the  area. 

SEA  hydraulic  engineers  David  A. 
WooUiiser  and  Roger  E.  Smith  have 
installed  measuring  equipment  near 
Steamboat  Springs,  Colo.,  to  record 
data  from  both  mined  and  unmined 
sites.  Differences  between  the  sites  will 
indicate  effects  of  strip  mining.  The  re- 
search involved  in  this  project  will  at- 
tempt to  determine:  distribution  of 
precipitation,  movement  of  water  and 
salts  in  the  plant  root  zone  as  affected 
by  vegetation  and  replacement  of  over- 
burden and  topsoil,  effects  of  surface 
treatments  such  as  terracing  on  erosion 
and  water  quality,  and  transport  and 


Center:  Typical  of  stripmines  on  the 
Northern  Great  Plains  is  the  Knife 
River  Coal  Company's  South  Beulah 
Mine,  at  Beulah,  N.  Dak.  The  five 
"iviyidrows"  on  the  left  are  overburden 
removed  by  dragline  to  reveal  the  coal 
seam  on  right.  Overburden  and  topsoil 
will  be  replaced  after  coal  has  been 
extracted  (0878X9U-20). 


Left:  Deficiency  of  plant-available 
nitrogen  often  limii^  revegetation  of 
disturbed  lands.  To  monitor  nitrogen 
cycling  in  the  soil-plant  ecosystem,  iO 
cylinders  ( each  extending  six  feet  into 
the  ground)  were  installed  throughout 
the  test  area.  Leachate,  being  pumped 
from  the  bottom  of  the  outer  cylinder  by 
soil  scientist  -Jean  Reeder,  will  be  ana- 
lyzed at  the  lab  along  ivith  soil  and 
plants  removed  from  the  smaller,  inner 
cylinders.  Data  collected  over  a  3-  to  It- 
year  period  will  enable  scieyitists  to 
develop  long  term  fertility  management 
practices  for  disturbed  lands  (0778X 
902-15). 
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Above:  Tensionmeters  installed  on  test  plots  at  the  Glenharold  Mhie, 
Stanton,  ND,  reveal  possibilities  for  water  movement  through  soil 
placed  over  sodic  spoils.  Data  from  these  and  other  instruments  will  be 
used  to  verify  theoretical  calculations  of  water  and  salt  movement,  en- 
abling researchers  to  better  select  soil  treatments  under  various  mine 
spoil  conditions.  Dr.  Power  (left)  and  soil  physicist  Stephen  Merrill  dis- 
cuss findings  (0878X9A6-35). 


Left:  At  the  Indian  Head  Mine,  Zap, 
ND,  researchers  have  installed  a  series 
of  wedge  plots  on  sodic  spoils  overlayed 
with  0  to  i  feet  of  low,  medium,  and 
high  quality  subsoils  covered  with  6 
inches  of  topsoil.  The  plots  are  seeded  to 
alfalfa,  springwheat,  crested  wheat- 
grass,  and  Russian  wildrye  ( 0878X939- 
26). 
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Above:  At  the  Pathfinder  Mine  Corporation's  Shirley  Basin  mine,  researchers 
have  constructed  test  plots  guarded  by  18-inch  soil  ridges  that  act  as  sjiow  fences 
to  increase  soil  moisture  storage  for  higher  forage  production.  The  experiment 
is  sited  on  spoils  of  White  River  overburden  covered  by  6  inches  of  topsoil,  and 
planted  to  crested  wheatgrass  and  four-wiyiged  saltbush.  Pathfinder  mine  biologist 
Thomas  Hinton  accompanies  soil  scientist  Gerald  E.  Schuman  and  horticulturist 
Gene  S.  Howard  of  SEA  on  a  survey  of  early  summer  growth  during  the  experi- 
ment's second  season  (0878X936-9). 


interactions  of  chemicals  in  water. 

"We  will  use  our  data  with  appro- 
priate hydrologic  models  of  postmining 
water  balance  and  movement  to  design 
methods  which  will  insure  that  mining 
and  subsequent  reclamation  doesn't 
lower  the  quality  of  our  rivers,  lakes 
and  streams,"  says  Woolhiser. 

This  data,  along  with  other  data  cur- 
rently being  collected,  may  eventually 
result  in  computer  models  which  would 
enable  scientists  to  feed  field  data  into 
a  computer  and  receive  information  on 
how  to  best  return  disturbed  lands  to 
maximum  productivity. 

To  determine  methods  and  plant  spe- 
cies most  beneficial  in  revegetating 
mined  areas,  SEA  range  scientists  Wil- 
liam J.  McGinnies  and  Paula  Nicholas 
evaluated  field  plots  established  by  the 
Bureau  of  Land  Management  on  re- 
claimed land  near  Steamboat  Springs. 
They  are  now  studying  the  effects  of 
18,  12,  8,  4,  and  0  inches  of  topsoil 
over  spoil  to  determine  minimum 
amounts  needed  for  successful  plant 
growth. 

Another  experiment  will  show  if  seg- 
regation of  topsoil  layers  (the  A  and  B 
horizons)  into  separate  piles  as  they 
are  removed  is  needed  or  whether  they 
can  be  removed  and  mixed  together. 
Mixing  the  topsoil  layers  would  be 
easier  and  less  costly. 

Other  data  they  are  collecting  in- 
clude: effect  of  drilled  versus  broadcast 
seeding;  effect  of  gouging  soil  surface 
in  an  attempt  to  retain  more  moisture 
than  on  ungouged  seedbeds;  and  hardi- 
ness and  adaptability  of  grasses,  forbs 
and  shrubs  using  these  various  treat- 
ments. 

Total  nitrogen  (N)  in  some  strip 
mine  spoils  is  nearly  equal  to  that  in 
nearby  undisturbed  soils.  In  spoils, 
however,  the  amount  of  N  in  a  form 
that  plants  can  use  is  much  less  than 
that  in  unmined  soils.  Because  little 
information  is  available  on  how  N 
cycles  in  spoils  or  changes  from  un- 
available to  available  forms,  SEA  soil 
scientist  Jean  Reeder  initiated  studies 
near  the  Steamboat  Springs  mines  to 


determine  long-term  mineralization 
rates  of  N.  Results  of  these  studies  will 
help  in  determining  the  best  reclama- 
tion practices  to  insure  that  revegeta- 
tion  will  be  maintained  permanently 
and  not  just  while  commercial  N  fer- 
tilizer is  being  applied. 

One  of  the  major  obstacles  to  revege- 
tation  on  disturbed  lands  in  Wyoming 
is  limited  precipitation.  Most  mine  sites 
near  Shirley  Basin  and  Gillette  receive 
only  12  to  14  inches  of  precipitation 
per  year.  Some  of  this  is  in  the  form 


of  snow  that  falls  when  plants  are  dor- 
mant and  blows  away  to  collect  in 
drifts.  When  these  drifts  melt  in  spring, 
the  water,  largely  unused  by  revegeta- 
tion  plants,  often  causes  erosion  on  its 
course  to  downslope  streams  and  rivers. 

At  several  mine  sites  in  Wyoming, 
SEA  soil  scientists  Gerald  E.  Schuman 
and  Frank  Rauzi  are  studying  soil  sur- 
face treatments  that  trap  snow  for  uni- 
form distribution  and  later  plant  utili- 
zation. Ridges,  tall  grass  barriers,  pits 
and  furrows  (which  act  as  miniature 
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snow  fences),  hold  snow  in  place  until 
warmer  weather  arrives  to  melt  the 
snow  for  storage  in  the  soil  and  subse- 
quent plant  use.  An  even  blanket  of 
snow,  rather  than  drifts,  also  acts  as 
insulation  for  delicate  seedlings. 

Other  data  they  are  collecting  in- 
clude: use  of  grass  stubble  for  mulch- 
ing versus  crimped  residue;  fertilizer 
management  of  reclaimed  land;  and 
topsoil  depth  requirements. 

"Of  83  native  and  introduced  woody 
plant  species  now  under  test  at  mine 
sites  in  Wyoming,  mugwort  wormwood, 
or  Artemisia  vulgaris,  looks  promising 
for  possible  use  in  revegetation.  This 
herbaceous  sage,  native  to  Eurasia, 
survives  the  harsh  climate  well,  can  be 
started  from  seed,  and  has  an  average 
31  percent  protein  content  and  67  per- 
cent digestibility,"  says  SEA  horticul- 
turist Gene  S.  Howard.  Several  other 


woody  species  that  have  thorns  or  other 
protective  mechanisms  to  limit  wildlife 
browse  also  look  promising. 

Another  area  of  strip  mining  activity, 
western  North  Dakota,  has  spoils  high 
in  sodium.  This  chemical  element  mi- 
grates upward  into  the  replaced  topsoil 
on  reclaimed  lands,  reducing  produc- 
tivity of  the  land  and  vegetative  yields. 
Scientists  stationed  at  the  Northern 
Great  Plains  Research  Station,  Mandan, 
are  exploring  ways  to  keep  sodium 
below  root  zones. 

"Treatments  for  reclaiming  high- 
sodium  spoils  may  cost  several  thou- 
sand dollars.  This  may  appear  expen- 
sive, but  not  when  one  considers  this 
represents  only  pennies  per  ton  of  coal 
that  was  removed,"  says  SEA  soil  scien- 
tist James  F.  Power. 

Other  research  at  Mandan  includes 
projects  on  several  of  the  problems  be- 


ing investigated  in  Colorado  and  Wyo- 
ming, plus  studies  on  the  effects  of 
animal  grazing  on  revegetated  areas, 
use  of  different  water  qualities  and 
quantities  for  irrigation  and  fertiliza- 
tion requirements. 

"Our  reclamation  projects  are  closely 
aligned  with  regulations  recently  en- 
acted by  Congress,"  says  C.  E.  Evans, 
SEA  Area  Director  for  Colorado  and 
Wyoming.  "By  applying  our  present 
and  future  research  discoveries,  we 
hope  to  recreate  an  environment  that  is 
both  esthetically  pleasing  and  suppor- 
tive of  livestock  and  wildlife.  Our  goal 
is  not  merely  to  restore  lands  to  pres- 
ent productivity  but  to  improve  them 
whenever  possible." 

These  scientists  can  be  contacted 
through  the  Colorado/Wyoming  Area 
Office,  Federal  Building,  P.O.  Box  E, 
Fort  Collins,  CO  80522.— D.^.S. 


Left:  On  trial:  Eighty-seven  species  of 
woody  shrubs  and  forbs  are  undergoing 
selection  testing  for  adaptability  to 
various  soil  conditions  of  the  stripmines 
and  the  rigors  of  Wyoming  weather. 
Inspecting  shrub  growth  with  Mr.  How^ 
ard,  who  is  conducting  the  tests,  is  coop- 
erating SCS  agronomist  Lon  Young 
(right)  (0878X935-35A). 


Below:  Dr.  Schuman  inspects  dramatic  gains  in  forage  growth  on  fertilized  over- 
burden leveled  before  saving  and  replacement  of  topsoil  was  required.  Without 
special  fertility  management  this  overburden  at  the  Shirley  Basin  mine  could  not 
sustain  adequate  vegetative  cover — as  demonstrated  by  the  unfertilized  control  plot 
in  background.  Further  experiments  will  determine  required  fertilizer  management 
practices  for  other  stripmines  reclaimed  before  present  laws  came  into  effect 
(0878X934-20). 
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Potato  Bins 
Need  Ventilation 


NEWLY  harvested  potatoes  can  be- 
come seriously  diseased  or  lose 
water  in  excessive  amounts  if  the  stor- 
age bins  are  not  ventilated  properly. 
SEA  researchers  conducted  a  3-year 
study  that  shows  how  much  ventilation 
is  normally  needed. 

Results  of  the  study  at  the  Red  River 
Valley  Potato  Research  Laboratory, 
East  Grand  Forks,  Minn.,  are  applica- 
ble to  commercial  size  bins  that  may 
hold  1  million  pounds  (454,000  kilo- 
grams) of  potatoes  or  more. 

Agricultural  engineer  Lewis  A. 
Schaper  says.  "We  found  that  closed 
dampers  in  the  bin  and  2  to  4  hours 
of  fan  ventilation  per  night  was  suit- 
able during  suberization,"  a  critical 
process  in  which  potato  skins  thicken 
during  the  first  week  or  two  of  storage. 
This  process  reduced  extensive  mois- 
ture and  weight  loss  from  the  potatoes 
during  the  rest  of  the  storage  period. 

Biochemist  Jerry  L.  Varns  who  also 
participated  in  the  study  says  that  venti- 
lation of  bins  to  keep  carbon  dioxide 


concentrations  generally  below  3  per- 
cent should  enhance  suberization  and 
the  healing  of  wounds  that  are  inflicted 
on  potatoes  during  harvesting  and  stor- 
ing. The  federal  researchers  also  found 
that  many  of  the  potatoes  developed 
soft  rot  in  an  unventilated  bin  having 
higher  levels  of  carbon  dioxide. 

Other  researchers  have  shown  that 
high  carbon  dioxide  levels  stimulate 
bacterial  dry  rot  and  several  fungal 
diseases. 

If  potatoes  going  into  storage  are 
known  to  have  a  soft  rot  problem,  more 
than  4  hours  of  ventilation  per  night 
may  be  needed,  says  Schaper.  Nor- 
mally, however,  such  potatoes  should 
not  be  held  in  long-term  storage.  Bins 
for  storing  potatoes  that  are  to  be  proc- 
essed range  in  volume  from  20,000  to 
220.000  cubic  feet.  These  bins  hold 
enough  potatoes  to  feed  6,700  to  74,000 
people  annually;  however,  as  much  as 
20  percent  of  the  stored  potatoes  may 
be  lost  to  disease  and  mismanagement 
in  extended  storage. 


Because  the  value  of  potatoes  in  these 
commercial-size  bins  is  so  large  and 
the  potential  loss  so  great,  federal  re- 
searchers use  computerized  mathemati- 
cal models  to  represent  storage  in  large 
bins.  Models  enable  them  to  determine 
relationships  of  physical  environment 
and  physiology  of  potatoes  during  long- 
term  storage.  Temperature,  humidity, 
air  circulation  and  the  respiring  pota- 
toes' production  of  carbon  dioxide  are 
measured  in  the  research. 

The  scientists  are  developing  models 
which  range  from  about  lYo  cubic  feet 
to  35,000  cubic  feet  (0.045  to  1,050 
cubic  meters).  The  concept  of  model- 
ing greatly  speeds  up  research  needed 
for  determining  conditions  which  affect 
the  storage  life  of  potatoes. 

Schaper  says  the  ideal  amounts  of 
ventilation  time  also  vary  with  the  de- 
sign of  bins  and  ventilation  systems, 
potato  varieties,  maturity  of  the  pota- 
toes at  harvest,  chemical  treatments  of 
the  potatoes,  and  storage  temperatures. 

The  researchers  conducted  the  study 
cooperatively  with  the  Minnesota  and 
North  Dakota  agricultural  experiment 
stations  and  the  Red  River  Valley  Po- 
tato Growers'  Association. 

Mr.  Lewis  A.  Schaper's  and  Dr.  Jerry 
L.  Varns'  address  is  USDA-SEA,  Red 
River  Valley  Potato  Research  Labora- 
tory, P.O.  Box  113,  East  Grand  Forks, 
MN  56721.— G.B.H. 


New  Sunflower  Pest 


NEW  pest  of  sunflower  has  been 
caught  in  the  act. 


A  scarab  beetle  (Phyllophaga  lance- 
olata)  devastated  more  than  a  thousand 
acres  (400  hectares)  of  sunflower  near 
the  town  of  Lehman  in  west  Texas. 

According  to  SEA  research  entomolo- 
gist Charlie  E.  Rogers  and  Dr.  William 
P.  Morrison,  entomologist  with  Texas 
A&M  University  in  Lubbock,  this  attack 


by  the  beetle  is  the  first  record  of  it  as  a 
pest  of  commercial  sunflower. 

"The  adults  of  this  beetle  completely 
destroyed  1061.1  acres  (430  hectares) 
of  sunflower  planted  on  converted 
grassland  pasture,"  says  Dr.  Rogers. 
"The  field  has  been  in  rangeland  pas- 
ture for  several  years  before  it  was  cul- 
tivated and  planted  to  sunflower.  The 
only  plants  left  were  a  narrow  strip  of 


partially  standing  seedlings  along  one 
margin  of  the  field." 

The  scientists  went  on  to  point  out 
that  sunflower  is  a  relatively  new  crop 
in  the  Texas  southern  plains,  and  prob- 
lems with  new  insect  pests  are  likely 
for  the  next  few  years. 

Dr.  Charlie  E.  Rogers  is  located  at 
the  Southwestern  Great  Plains  Research 
Center,  Bushland,  TX  79012.— S.D.C. 
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Firming  Up  the  Freestone 


RECOGNITION  of  the  relative 
.  levels  of  enzymes  in  freestone 
peaches  compared  with  those  of 
clingstone  peaches  may  "open  a 
door  and  give  fruit  breeders  a 
chance,"  says  scientists  at  SEA's 
Russell  Research  Center. 

The  freestone  peach — seen  by 
consumers  as  "ragged"  when  it 
comes  out  of  the  can — softens  more 
than  the  clingstone  peach.  This 
softening  problem  is  related  to  the 
"melting"  characteristics  of  peach 
flesh.  Freestones  are  characterized 
by  a  melting  type  flesh  while  cling- 
stones are  frequently  nonmelting. 
The  freestone  is,  in  fact,  very  diffi- 
cult to  process. 

If  breeders  could  develop  a  free- 
stone peach  that  would  retain  its 
firmness,  processing  problems 
might  be  solved. 


Above:  Dr.  Pressey  uses  a  pressure 
tester  to  measure  the  flesh  firmness 
of  freestone  peaches,  while  physical 
science  technician  Jimmy  Avants 
homogenizes  a  peach  for  subsequent 
enzyme  separation  (0878X1157- 
17). 


Chemist  Russell  Pressey  studied 
the  enzymatic  differences  between 
the  two  peaches  with  the  ultimate 
goal  of  manipulating  postharvest 
ripening  changes,  using  bioregula- 
tors. 

The  difference  in  texture  may  be 
due  to  more  degradation  of  pectin 
in  freestone  than  in  clingstone  fruit. 
Pectin  is  an  important  structural 
polysaccharide  in  the  cell  walls  of 
fruit  tissues.  The  enzyme  involved 
in  pectin  degradation  is  polygalac- 
turonase. 

"There  are  two  basic  polygalac- 
turonase enzymes,"  says  Dr.  Pres- 
sey. "Endo-  and  exo-polygalactu- 
ronase.  We  have  examined  the  fruit 
of  each  of  six  varieties  of  cling- 
stone and  freestone  peaches  to  com- 
pare the  levels  of  these  enzymes. 

"At  the  unripe  stage,  all  vari- 
eties of  both  types  of  peaches  had 
low  levels  of  water-soluble  pectin 
and  virtually  no  polygalacturonase 
activity.  But  in  ripe  freestone 
peaches,  there  were  high  levels  of 
soluble  pectin  and  both  endo-  and 
exo-polygalacturonase.  In  the  cling- 
stone peach  only  exo-polygalactu- 
ronase is  present." 

Dr.  Pressey  and  physical  science 
technician  J.  K.  Avants  found  that 
the  endo-polygalacturonase  is 
much  more  effective  in  degrading 
pectin  than  the  exo-polygalactu- 
ronase. 

Their  conclusion:  If  pectin  is  the 
critical  component  in  peach  soft- 
ening, the  difference  in  enzyme 
composition  accounts  for  the  differ- 
ence in  softening  characteristics. 

Dr.  Russell  Pressey  is  with  the 
Horticultural  Corps  Laboratory, 
Russell  Research  Center,  Box  5677, 
Athens,  GA  30604.— P.L.G. 
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New  test  for  lysine.  Mar-15 


Mastitis: 

Fiber  optics,  TV  used  to  study  cows'  teats. 
Apr-8 

Possible  drug  therapy  for  mastitis.  Jul- 
16 

Mercapturic  acid  pathway: 

Mercapturic  acid  pathway  of  metabolism. 
Feb-12 

Metal: 

No  metal  uptake  by  corn  or  grass.  Jan-10 
Methoprene: 

Methoprene  kills  fleas.  May-7 

Methoprene  pill  effective  against  horn 
fly.  Sept-11 
Microimmuno  Diffusion  Test  (MIDT)  : 

New  test  for  pseudorabies.  Aug-16 
Mink: 

Muscular  dystrophy  in  mink.  Jan-15 
Jet-spray  inoculation  of  mink.  Nov-7 
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Mosquito : 

Mosquito    control    doesn't    harm  bees. 
May-11 

Predatory  mosquito  used  against  disease- 
bearing  mosquito.  Jul-3 
Can  mosquito  resist  biocontrol?  Sept-7 
Moth: 

Moth  controls  nutsedge  weeds.  Oct-11 
Muscular  Dystrophy: 

Muscular  dystrophy  in  minks.  Jan-15 


NDV: 

Antioxidant   used   to   protect  chickens 
from  NDV.  Jan-12 
Newcastle  Disease  Virus  (NDV)  : 

Antioxidant    used    to   protect  chickens 
from  NDV.  Jan-12 
Nitrogen : 

Nitrogen   fixation    an   inherited  trait? 
Jan-3 

Minor  nutrients  important.  Mar-16 

Conserving  nitrogen  for  corn.  Aug-6 
Nutrition,  Animal: 

Several  weeds  found  good  for  sheep. 
Sept-5 
Nutrition,  Human: 

Preserving  nutrients  in  peeled  tomatoes. 
Nov-13 
Nutsedge  Weed: 

Moth  controls  nutsedge  weed.  Oct-11 


Oats: 

Dichlorfop-methyl  control  wild  oats.  Jul- 
16 

Oil,  Jopoba: 

The  promise  of  jojoba.  Editorial.  Sept-2 

Water  harvesting  boosts  jojoba  yield. 
Sept-8 
Orchard  Heaters: 

Improved  orchard  heaters.  Jul-5 
Ornithosis: 

Chlamydial  immunity  mechanism  iden- 
tified. Jun-12 
Oxygen: 

Depriving  stored-product  insects  of  oxy- 
gen. Aug-3 

Ozone : 

Detecting  ozone  damage.  Feb-14 


Parasite : 

European  parasite  laboratory.  Aug-7 
Peaches: 

Firming  up  the  freestone.  Dec-16 
Peanut : 

High  protein  peanut  flour.  May5 
Help  for  tobacco,  peanuts.  Jun-16 
Promising  peanut  proteins.  Aug-12 
Insecticide  increases  peanut  yields.  Aug- 
13 

Pecan : 

Pecan  injury  studied.  Mar-15 
Peeling  Process: 

New  peeling  process  for  tomatoes.  Jan-11 
Pepper: 

Black  pepper  kills  bugs.  May-15 
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Pest: 

New  sunflower  pest.  Dec-15 
Pesticides: 

Plants  with  built-in  resistance.  Jul-13 
Controlling  green  peach  aphids  without 

pesticides.  Oct-8 
Intermittent  sprayer  reduces  pesticides. 

Nov-16 
Pheromone : 

Natural  pheromone  may  trap  tsetse  fly. 

Sept-14 

Pigs: 

Sows   can   carry   transmissible  gastro- 
enteritis (TGE).Jun-ll 
Causes  sought  for  delayed  puberty  in 

pigs.  Oct-5 
Cancer  treatment  successful  with  pigs. 
Oct-6 
Pipe  Drains: 

Envelopes  for  pipe  drains.  May-15 
Plagues: 

Controlling  grasshapper  plagues.  Dec-6 
Plastic: 

Large    plastic    lenses    produce  solar 
energy.  Feb-8 
Potato: 

Pressures  measured  on  potato  bin  walls. 
Nov-8 

Potato  bins  need  ventilation.  Dec-15 
Poultry: 

Poultry  wastes-nitrogen  for  cows.  Apr- 
15 

Chlamydial  immunity  mechanism  identi- 
fied. Jun-12 
Predators: 

Clipping   wings    of    beneficial  insects. 
Jan-8 
Proso  Millet: 

Proso  millet  a  forgotten  grain.  Mar-5 
Protein : 

Evaluation  of  protein  from  forage.  Jan-6 
High  protein  peanut  flour.  May-5 
Pea  flour  boosts  protein.  Jun-14 
High  protein  wheat.  Jul-19 
Promising  peanut  protein.  Aug-12 
Additive  may  increase  protein  in  corn. 
Nov-18 

High  protein  foods  from  grass.  Dec-8 
Pseudorabies: 

New  test  for  pseudorabies.  Aug-16 
Puberty: 

Causes  sought  for  delayed  puberty  in 
pigs.  Oct-5 


Radiation: 

Irradiated  moths  used  to  control  screw- 
worms.  Apr-14 

Lab-reared  flies  more  potent.  Sept-16 
Rain: 

Accuracy  of  rain  gages.  Nov-13 
Residues: 

Residues-a  valuable  commodity.  May-10 
Crop  residues-not  a  waste.  Aug-11 
Rhubarb: 

Mechanical  rhubarb  harvester.  Jun-6 
Rice: 

Enzyme  exposed  in  rice  weed  control. 
Feb-7 

Rice  used  to  make  beer.  Jul-20 


Roots: 

New  observation  boxes  for  roots.  Apr-16 
New  soil,  plant,  atmosphere,  research 
(SPAR)  system  to  study  plants.  Jun-8 
Citrus  rootstock:  good,  better  and  best. 
Oct-15 
Rubber: 

Increasing  rubber  yield  from  guayule. 
Aug-8 


Screwworm  Flies: 
New  trap.  Jan-5 

Screwworm    flies    program  successful. 
Oct-13 
Sediment: 

Solar  method  measures  sediment.  May-3 
Seed: 

Coated  seed  shows  no  advantage.  Nov-9 
Sheep: 

Several  weeds  found  good  for  sheep. 

Sept-5 
Skeletonweed: 

Natural  enemies  sought  for  skeletonweed. 

Dec-3 

Smut: 

Smut    threatens    mainland  sugarcane. 
Feb-13 

Soil: 

Envelopes  for  pipe  drains.  May-15 
New  soil,   plant,  atmosphere,  research 
(SPAR)     system    to    study  plants. 
Jun-8 
Soil  and  Water: 

Strip  mining  without  harming  the  en- 
vironment. Dec-10 
Soil  Erosion: 

Preventing    soil    erosion    through  weed 
control.  Feb-14 
Solar  Power: 

Insect  traps  use  solar  power.  Jan-16 
Fresnel  lenses  used  as  plastic  panels. 
Feb-8 

Solar  method  measures  sediment  load. 
May-3 

Solar  energy  can  cure  hurley  tobacco. 
May-6 

Solar-heated  house  built  into  hillside. 
Jul-10 
Sorghum : 

Breakdown  of  atrazine  in  sorghum.  Feb- 
12 

Gypsum  aids  sorghum  quality.  Jun-15 
New  assay  for  hydrocyanic  acid  in  sor- 
ghum. Jul-14 
Southern  Pea: 

Cercospora  leaf  spot  disease  serious  in 
southern  pea.  Feb-15 

Sows: 

Sows    can    carry    TGE  (transmissible 
gastroenteritis) .  Jun-11 

Soybeans: 

Insect  resistant  soybeans.  Feb-15 
Cocklebur  control  for  soybeans.  Feb-16 
New  semi-dwarf  soybeans.  Apr-5 
Soybean  yields  improve.  Jul-18 

Sprayer: 

Automatic  sprayer  for  safety.  Oct-15 
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Intermittent  sprayer  reduces  pesticides. 
Nov-16 
Staggers: 

Grass  tetany  .  .  .  some  helpful  research. 
Sept-6 

Sterile  Male  Technique  (SMT)  : 

Sterile  moths  reduce  insecticides.  Apr  - 
14 

Sterile  tobacco  budworms.  Jul-18 
Stored  Food: 

Beetle  pests  in  stored  food.  Nov-3 
Straw: 

More  straw  with  semidwarf  wheat.  Jun- 

15 

Strawberries: 

Mechanically    harvestable  strawberries 
possible.  Jan-16 
Stripmines: 

Topsoil,  stripmines  focus  of  research. 
May-5 

Strip  mining  without  harming  the  en- 
vironment. Dec-10 

Sugar: 

Sugar  reduces  chick  mortality.  Jul-13 
Sugar  Beets: 

2,  4-D  drift  harms  sugar  beets.  Apr-13 
Sugarcane: 

Smut    threatens    mainland  sugarcane. 
Feb-13 

Hormone    increases    sugarcane  yield. 
Mar-7 

Short  sugarcane.  Nov-20 
Sunflower: 

Resistance  to  sunflower  beetle.  Jun-16 

New  sunflower  pest.  Dec-15 
Sunflower  Beetle: 

Eesistance  to  sunflower  beetle.  Jun-16 


Tapeworms: 

Albendazole,    possible    cure    for  tape- 
worms. Mar-15 
Tarnished  Plant  Bug: 

Cotton  strain  resistant  to  the  tarnished 
plant  bug.  Apr-14 
Tetany : 

Tetany  reduction  possible.  Mar-16 
Tobacco : 

Pale  yellow  tobacco.  Mar-7 


Solar  energy  can  cure  burley  tobacco. 
May-6 

Help  for  tobacco,  peanuts.  Jun-16 
Sterile  tobacco  budworms.  Jul-18 
Pest-resistant  tobacco.  Jul-20 
Tomato : 

Heat-cool  sequence  removes  peels.  Jan- 
11 

Preserving  nutrients  in  peeled  tomato. 
Nov-13 
Topsoil: 

Cellulose  waste  products  can  halt  ero- 
sion. Apr-6 

Topsoil,  stripmines  focus  of  research. 
May-5 

Transmissible  Gastroenteritis  (TGE)  : 

Sows  can  carry  TGE.  Jun-11 
Tsetse  Fly: 

Natural  pheromone  may  trap  tsetse  fly. 
Sept-14 


Vegetables: 

Vegetables   frozen    in   liquid  freezant. 
Mar-13 
Ventilation : 

Potato  bins  need  ventilation.  Dec-15 
Virus : 

Antioxidant  protects  chickens  from  New- 
castle Disease  virus  (NDV).  Jan-12 

Virus  detection  technique  for  raspberry 
plants.  Apr-13 

Transmission  of  bovine  leukemia  virus 
(BLV).  May-14 


Waste: 

Residues — a  valuable  commodity.  May- 
10 

Crop  residues — not  a  waste.  Aug-11 
Water  Harvesting: 

Water  harvesting  boosts  jojoba  yield. 
Sept-8 
Webworm : 

New  webworm  monitor.  Mar-14 
Weed: 

Enzyme  exposed  in  rice  weed  control. 
Feb-7 

Weed  control  on  roadbanks.  Feb-14 


Several  weeds  found  good  for  sheep. 
Sept-5 

Moth  controls  nutsedge  weed.  Oct-11 
Rope-wick  applicator  for  weed.  Oct-11 
Electricity  used  to  control  weeds.  Oct-16 
Itchgrass  threatens  crops.  Nov-6 
Computer  simulates  weed  growth.  Nov- 
20 

Natural   enemies   sought   for  skeleton- 
weed.  Dec-3 
Weevils: 

Two  strains  of  alfalfa  weevils  meet  in 
Midwest.  Oct-12 
Weight: 

Cow's    weight    measured   with  special 
boots.  Sept-12 
Wheat: 

Lysine  content  of  wheat.  Mar-15 
Dwarf  bunt  in  wheat.  Mar-16 
Evaluating  European  wheat.  May-12 
More  straw  with  semidwarf  wheat.  Jun- 
15 

High  protein  wheat.  Jul-19 
Doubled  wheat  yields.  Aug-19 


Yearbook : 

New  1977  yearbook.  Jan-15 


When  reporting  research  involving 
pesticides,  this  magazine  does  not 
imply  that  pesticide  uses  dis- 
cussed have  been  registered.  Regis- 
tration is  necessary  before  recom- 
mendation. Pesticides  can  be  in- 
jurious to  humans,  domestic  ani- 
mals, desirable  plants,  and  fish  or 
/  .nj  A\.  other  wildlife — if 
/•^sAw-^ji^  not  handled  or 
applied  proper- 
ly. Use  all  pesti- 
cides selectively 
and  carefully. 


FOLI-OW  TMV  a.  ABC  I. 
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